Histogenesis of hyperosteoidosis in 1,25(OH)2D3-treated rats fed high levels of dietary calcium.
The purpose of this investigation was to determine by sequential quantitative morphometry the histogenesis of metaphyseal changes induced in rats fed high levels of dietary calcium and treated with pharmacologic doses of 1,25(OH)2D3. Young adult female rats were placed on a diet containing 2.5% calcium and 0.3% phosphorus and administered either ethanol or 135 ng (5 units) 1,25(OH)2D3 in ethanol IP daily for 10 days. Rats were terminated at Days 1, 2, 3, 4, 6, 8, and 10. At Day 1 the proximal tibias from rats treated with 1,25(OH)2D3 had a dramatic increase in osteoclasts/mm total trabecular surface perimeter compared with placebo-treated rats. Osteoclast numbers decreased in 1,25(OH)2D3-treated rats to the levels in placebo-treated rats by Days 3 and 4 and decreased significantly below placebo-treated levels at Days 6, 8, and 10. Active resorbing surface was significantly increased at Days 1 and 2 and decreased at Days 8 and 10 in 1,25(OH)2D3-treated rats compared with placebo-treated rats. From Day 4 through Day 10 in 1,25(OH)2D3-treated rats, there was a progressive increase in osteoblasts/mm total trabecular surface perimeter, osteoid surface, active osteoid surface, and metaphyseal osteoid. Metaphyseal osteoid increased markedly at Days 8 and 10 in 1,25(OH)2D3-treated rats and caused a significant increase in the amount of osseous tissue in the metaphysis. Metaphyseal mineralized bone, however, was not consistently affected by 1,25(OH)2D3 treatment. Serum calcium and phosphorus were elevated in 1,25(OH)2D3-treated rats at more time periods. In rats fed high levels of dietary calcium, repeated supraphysiologic doses of 1,25(OH)2D3 result in a net increase in metaphyseal osseous tissue, predominantly osteoid.(ABSTRACT TRUNCATED AT 250 WORDS)